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The use of holograms i n  m a k i n g  schlieren photographs, as suggested by 

Hormanl, has been accomplished by using the carrier-beam holograu method of 

k i t h  and Upatnieks2. 

Dodd3, w h o  used a pinhole rather than 8 f i r s t  knife edge, and an opaque dot 

on a glass plate instead of a second knife edge. 

experiment, the pinhole was omitted and t h e  laser brought to a point focus. 

T'nis resultedin an unsophisticated apparatus that w a s  satisfactory for 

izxns t ra t ing  the principle involved, but gave pictures of poor quality. 

The schlieren method used w a s  essentially that of 

For t h e  purposes of t h i s  

The portion of the  apparatus that was used fo r  making the hologran is 

shown i n  Fig. 1. The wedge deviated one portion of the parallel  beam suck 

%>zit it overlapped another portion of the beam that had passedthrough t h e  

cchlieren field. 

t o  produce a converging l ight beam which is shown i n  Fig. 2. 

ment caused the l ight  that would have been associated with the v i r t u a l  img5 

of t h e  schlieren f i e ld  to  be brought to a point focus and subsequently t o  

When t h e  hologram w a s  viewed, the schlieren head was rnx...;- 

This arrange- 

a 
form a real  image of the schlieren field. The reconstruction could have > 

been made using a knife edge instead of a dot at  the point focus*. 
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Small dots of ink of known diameter were placed on the  glass pla te  a t  

the  point focus t o  block out the  maor portion of the l igh t  tha t  w a s  not 

deviated in t h e  schlieren field. 

Kodak contrast process panchromatic film (resolution 136-225 lines/mm) 

instead of the  more commonly used ICodak 649F (resolution, 2OOO l ines/m).  

The f i l m  used in m a k i n g  the  holagram was 

The obJect viewed i n  t h e  schlieren field w a s  a hot soldering iron. 

The reconstruction of the  schlieren f ie ld  without using a dot is shown i n  

Fig. 3. 

focus, a series of different schlieren presentations were obtained (Figs. 

4, 5 and 6). 

s l i gh t ly  off-center (Pig. 7). 

When a series of dots of varying size were introduced a t  the point 

Additional presentations were obtained when the dot was placed 

The advantages of t h e  use of holograms i n  d i n g  schlieren photographs 

are obvious. 

a maximum amount of infonnation can be extracted from it by making a series 

of reconstructions us ing  a variety of adjustments, including the  viewing of 

schlieren fields separated in depth. 

A transient phenomenon can be captured i n  hologram form, and 

* This  note is based on work supported by NASA Grant NsG 713 
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LIST CP ILLUSTR&TIONS 

Figure 1 - Makine the Bologram of the Schlieren Field 

Figure 2 - Reconstructing the Schlieren Field 
Figure 3 - Reconstruction of Schlieren Field without Dot at Point Focus 
Figure 4 - Reconstruction of Schlieren F i e l d  with Dot (0.0102 ern dia.) 

at Point Focus 

Figure 5 - Reconstruction of Schlieren Field with Dot (0.0421 cm dia.) 

at Point Focus 

Figure 6 - Reconstruction of Schlieren Fie ld  with Dot ( O . O g 5  ern dia.) 

at Point Focus 

Figure 7 - Reconstruction of Schlieren Field with Dot (0.0356 ern dia.) 

Slightly off Center from Point Focus 
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MAKING THE HOLOGRAM OF THE SCHLIEREN FiEtD 
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FIGURE 2 

RECONSTRUCTING THE SCHLIEREN FIELD 
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Figure 3 

WITHOUT DOT AT POINT FOCUS 
RECONSTRUCTION OF SCHLIEREN FIELD 





FFgnrp 5 
RECONSTRUCTION OF SCKGDBEZV FIELD SJITH 
DOT (0.0421 CM. DIA. ) AT POIAJT FOCUS 



L 

c 

Figure  6 

DOT (0.0975 C f l .  DIL.  ) &I? POINT FCCUS 
RZCOXSTRUCTION OF S C H L I m N  FI"%LD :[ITS 
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Figure '7 

Ci4. DIA.) SLIGHTLY O F F  CmTm FRO14 POINT FCCUS 
RXCONSTRUCTION OF SCHLIEREN FIELD i J I T H  DOT (0.0356 


